A REVIEW of the literature reveals that origin of the right pulmonary artery from the ascending aorta is an extremely rare circumstance. The case reported by Ambrus' is believed to be an example of this congenital malformation. Recently a similar case has been described in a clinicopathologic conference at the Mayo Clinic by DuShane and associates.2 To the best of our knowledge, the following description represents the third example of the entity in the literature. Special attention was paid to two features: (1) the histologic structure of the right pulmonary artery, which is believed to be formed in part by a right ductus arteriosus, and (2) the structure of pulmonary arterial branches and arterioles, which we studied in both lungs because the vascularization differed significantly in the two. The specimen described in the aforementioned clinicopathologic conference2 was available for comparison of these features.
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Report of Case
A white female infant was born to a 31-year-old primigravida. Pregnancy and hospital delivery had been uneventful, and the infant did well in the hospital. No cyanosis or distress was noted, and the infant was dismissed at the age of 5 days. During the following 2 weeks there was some difficulty with regurgitation and some irritability. On examination 10 days after dismissal no abnormalities of heart or lungs could be found. When 20 days old the patient suddenly died after feeding.
The relevant necropsy findings were confined to the heart, great vessels, and lungs. The the left lung ( fig. la) . No origin of the right pulmonary artery was found here. There was a short ductus arteriosus in the usual location, still patent but obviously in the process of closing. The aorta arose from the left ventricle. The arch was on the left side. The innominate artery, left common carotid artery, and left subelavian artery originated normally from the aortic arch. At the very base of the innominate artery a relatively long and thin right pulmonary artery originated from the ascending aorta (fig. ib). Its lumen was narrow at the beginning and remained so for more than half of its length, but the distal portion was wide ( fig. 2 ). The venous return to right and left atrium was normal. The right lung was large and markedly congested; the left lung was relatively small.
Histologically the ductus arteriosus on the left side presented the appearance usually found in the ductus shortly after birth: a thick media with a rather loose meshwork of elastic fibers, an internal elastic membrane, and a markedly thickened intimal layer. This layer, which in some areas had formed thick intimal cushions, was composed of a peculiar type of loose connective tissue with abundant collagenous fibers, relatively few elastic fibers, many smooth-muscle fibers, and much intercellular substance ( fig. 3a . b, and c).
The structure of the long narrow portion of the right pulmonary artery was entirely similar to that described in the left ductus arteriosus, except that the media contained many thick elastic membranes ( fig. 3d and In a further stage, the area of the cross-sectional surface of media is related to the area of lung tissue in the slides. The ratio between vascular muscle tissue and pulmonary parenchyma is indicative of medial atrophy or hypertrophy. In the right lung the index was 121, and in the left it was 447.`The percentage and the index are quan-*Since the first report3 of this technic, the last 2 digits of the index have been dropped for the sake of convenience. To obtain the actual surface area of the media, expressed in square microns per square centimeter of pulmonary tissue, the index as given here should be multiplied by 1007r.
Circulation, Volume XXIII, January 1961 Figure 2 Heart aned great vessels. Pulmonary trunk continued as left pulmonary artery and was (onnected with aorta by patent ductus arteriosus. Right pulmonary artery arose from ascending aorta near innominate artery and was sten2otic for its greater part.
titative expressions of the very marked difference in the appearances of the vessels in the two lungs.
Besides the abnormality of the media, the pulmnonary arterial tree of the right lung showed concentric intimal proliferation in many vessels ( fig. 4c ). This intimal change was not combined with the elastic proliferation and splitting of the internal elastic layer, as seen in pulmonary hypertension; but in some small arteries it was so extensive that it caused almost complete obliteration of the lumen ( fig. 4d) fig. 5a . Of the original 6 pairs of arches, the third, fig. 5c ). This extremely rare situation, which indeed is a double duetus arteriosus, has been reported before.4
In our case it is supposed that the proximal part of the sixth arch (which normally persists) was interrupted, and that the distal end (which normally disappears) was retained. As a result the right pulmonary artery originated entirely from the aorta ( fig. 5d ). If this supposition is correct, the proximal part of the right pulmonary artery was formed by the right dorsal aorta, and the distal part by the branch from the sixth arch, whereas a central part was formed by a rightsided ductus arteriosus. For this reason our case also is considered anl example of double ductus arteriosus.
Ambrus' believed that the right pulmonary artery in his case had developed as an anomalous branch from the fifth right aortic arch. Such an origin, however, seems not very likely, since the fifth pair of aortic arches in the human embryo are present during only a very short period and since normally only the sixth pair give rise to branches destined for the pulmonary circulation. No structures other than those which normally enter into the formation of the pulmonary arteries need be considered in explaining the developmental basis for the malformation here encountered.
The presence of typical ductal tissue in the proximal course of the narrowed right pulmonary artery gives strong support to the concept that in part this vessel is a ductus arteriosus. In the case reported by DuShane and associates,2 which also was studied by us, we found ductal tissue in the left ductus arteriosus, as could be expected. The right pulmonary artery, which in that case was very wide, contained in the portion close to the aortic origin a marked intimal thickening consisting of loose connective tissue. Whether this also was ductal tissue or just a patch of intimal sclerosis could not be established.
maky be said to represent yet another form of double ductus arteriosus.
Circulation, Volume XXIII, January 1961 An interesting aspect of the presently reported case was the structure of the pulmonary arterial branches, for the vascularization in the two lungs was entirely different. The cause of the intimal proliferation in several branches of the arterial tree of the right lung remains obscure. It did not resemble the intimal thickening with elastic proliferation seen in pulmonary hypertension, nor did it suggest organization of thrombi. No such proliferation was found in the left lung.
Also, the media of the muscular pulmonary arteries was markedly different in both lungs. The mean relative medial thickness in the right lung, 4.4 per cent, is very low for an infant of 3 weeks. In studying a group of lungs of normal infants we found5 that in the age period of 2 to 5 weeks the mean medial thickness of the pulmonary arteries ranged from 8.0 to 12.8 per cent of the diameters of the vessels. In the present case the index of the medial surface area per square centimeter of lung tissue was 121 in the right lung, while in the control group the range was from 180 to 257. Therefore we have concluded that the pulmonary arterial tree in the right lung shows medial atrophy. We believe this atrophy is related to the almost complete obliteration of the right main pulmonary artery. Probably both the narrowing of the right pulmonary artery and the medial atrophy in its branches began during fetal life.
It should be noted, however, that the configuration of the elastic tissue in the wall of the right pulmonary artery was similar to that in the left, showing the structure characteristic of a fetal pulmonary artery. This observation suggests that the stenosis occurred rather late in fetal life. Otherwise the pulmonary arterial wall might have shown a more irregular pattern of the elastic fibers.Y It seems likely that the narrowing in this case represents the normal closing of the right ductus arteriosus.
In the arteries of the left lung, however, the mean medial thickness was 15. ures derived from normal lung vessels these quantities are very high and indicate medial hypertrophy. Since the left pulmonary artery was wide and was connected with the aorta by a patent left ductus arteriosus, we suppose that this medial hypertrophy is the expression of a persistent high pressure in the left pulmonary circulation.
As a parallel, the pulmonary vascular tree in the case of DuShane and associates2 was studied in the same way. That patient had been 4 months old at death. Her condition had been identical with that of our patient, except that the right pulmonary artery, which also originated from the aorta, was not stenotic but widely patent throughout. As in our case, the ductus arteriosus was patent.
The mean medial thicknesses in right and left lung were 13. 6 
